SYNOPSIS A case is reported of a cystic craniopharyngioma involving the floor and walls of the third ventricle. Pronounced anterograde and retrograde amnesia were documented preoperatively by formal testing. Rapid improvement in both new learning capacity and remote memory occurred after percutaneous twist drill drainage of the cystic portion of the tumour. The relevance of these observations to the amnesic syndrome and its neuropathological basis is discussed.
Tumours involving the floor and walls of the third ventricle are frequently associated with memory impairment (Williams and Pennybacker, 1954; White and Cobb, 1955; Russell and Pennybacker, 1961; Kahn and Ciosby, 1972; McEntee, Biber, Perl, and Benson, 1976) . Although formal testing has rarely been conducted, there have been anecdotal reports of improved memory capacity after surgery in some of these cases. This case report describes the anterograde and retrograde amnesia associated with a cystic craniopharyngioma involving the floor and walls of the third ventricle, and provides objective evidence for global improvement ofmemory functions after percutaneous aspiration of the cyst.
CASE REPORT
The patient was a 51 year old, righthanded project engineer who was well until nine months before admission, when memory difficulties were noted by his family. The memory disturbances became progressively more severe, and three months later the patient had to stop working because of them. At Before and after surgery, three tests of new learning capacity and remote memory were administered. Tests 1 and 2 have been described in detail previously . Test 1 consisted of 32 items, eight in each of the following four categories: pictures of common objects, photographs of faces, nonsense line drawings, and common words. For learning, each item was presented for three seconds.
Immediately afterwards, retention was tested by presenting 32 sets of three items. Each set of three included one item just seen and two new (incorrect) items. For each set of three, the subject was asked to point to the item he had seen before. Delayed retention was tested 24 hours later by asking the subject once again to select the items he had seen before. Different incorrect items were used for the immediate and delayed retention tests. Equivalent forms of this test were administered on two occasions: before surgery and three days after cyst evacuation.
Test 2 involved the reproduction of a complex geometric figure from memory. The subject was asked to copy the Rey-Osterrieth figure (Osterrieth, 1944) taking care to include all line segments. One day later, without forewarning, the subject was asked to reproduce this figure from memory. The score on this test was the number of properly positioned line segments, and the maximum score was 42 points.
Test 3 was based on previously described remote memory tests (Warrington and Sanders, 197 1; Squire, 1974) (Talland, 1965) . The loss of remote memory can extend to material acquired many years before the onset of illness (Talland, 1965; Sanders and Warrington, 1971 ; Seltzer and Benson, 1974) . This amnesic syndrome appears to be associated with lesions in the dorsomedial thalamus, mammillary bodies, and in the terminal aspects of the fornix (Brierly, 1966; Victor et al., 1971 ), but there is disagreement as to what constitutes the minimal lesion in these regions. The integrity of the mammillary bodies has traditionally been considered to be required for normal memory function (Brierly, 1966) . However, a few cases have been reported in which lesions confined to these nuclei were not associated with amnesia (Victor et al., 1971) . In summary, it has not yet been possible to correlate the severity of anterograde amnesia or the length of retrograde amnesia to lesions in any of these regions, and it remains possible that damage in other areas of the diencephalon may sometimes contribute to the psychological deficit. Memory disturbances can also result from tumours that invade the floor and walls of the third ventricle (Williams and Pennybacker, 1954; White and Cobb, 1955; Russell and Pennybacker, 1961; Kahn and Crosby, 1972; McEntee et al., 1976) . In these cases, loss of recent and remote memory can be accompanied by drowsiness or confusion, and all these symptoms can be diminished by surgery according to these authors. In the absence of formal psychological testing, however, it has not been completely clear to what extent remote memoiy was affected, or recovery occurned.
The case described here is unique in that the results of psychological testing are available before and after drainage of a partially cystic craniopharyngioma. Before suI gery, the patient exhibited an aboveaverage immediate memory and intellectual capacity, together with profound anterograde and retrograde amnesia. The retrograde amnesia affected memories acquired as long as 20 years before the onset of illness. The memory impairment, including the prolonged retrograde amnesia, closely resembled the amnesic syndrome previously reported to result from Korsakoff's psychosis (Talland, 1965; Sanders and Warrington, 1971; Seltzer and Benson, 1974) , electroconvulsive therapy (Williams, 1966; Squire, 1975) , or from severe head injury (Russell and Nathan, 1946; Benson and Geschwind, 1967) . After surgery, anterograde amnesia was markedly reduced, and remote memory capacity improved to near normal levels.
This case demonstrates several important points about the amnesic syndrome. The exact site of the neuroanatomical changes underlying this amrnesic syndrome cannot be established with certainty. Since there were no neuropathological changes in the diencephalon that could be attributed to the tumour, it seems reasonable to suppose that percutaneous drainage of the cyst resulted in reduction of pressure, and that this reduction of pressure was responsible for recovery of memory functions. The cyst was located in the floor and walls of the third ventricle and presumably exerted pressure on the thalamus. The solid portion of the tumour was found ventral to the cyst and adjacent to the mammillary bodies. Although it seems likely that the amnesia may have resulted primarily from compression of structures contiguous to the third ventricle, the possibility that the effects of the cyst may have involved other areas, including the mammillary bodies, cannot be ruled out.
The present case is the first in which it has been possible to document dramatic and rapid improvement in remote memory after surgery. A parallel improvement in new learning capacity and remote memory has been noted previously during recovery from severe head trauma (Russell and Nathan, 1964; Benson and Geschwind, 1967) (Russell and Nathan, 1946; Benson and Geschwind, 1967) or electroconvulsive therapy .
Whereas severe anterograde amnesia and a remote memory defect were associated in the present case, severe amnesia is not always associated with a defect in remote memory. The patient H.M. with bilateral medial temporal lesions (Milner, 1972) and the patient N.A. with a midline stab wound (Teuber et al., 1968) , have exhibited dense anterograde amnesia since the onset of their amnesic syndromes in 1953 and 1960, respectively, yet both these individuals exhibit a normal ability to recall events that occurred up to about a year before the onset of amnesia (Marslen-Wilson and Teuber, 1975; Slater, to be published). It seems possible that the absence of remote memory defects in these two cases might be related to the purity of their amnesic syndromes. H.M. and N.A. are alert and exhibit no known cognitive defect other than severe amnesia (Teuber et al., 1968; Milner, 1972) . By contrast, the remote memory defect exhibited in the present case occurred in association with hypersomnolence, loss of initiative, and denial of illness. Patients with Korsakoff's syndrome also exhibit lethargy, loss of initiative, and other cognitive dysfunction (Talland, 1965) .
The present case of third ventricular tumour adds to the list of conditions where the existence of a remote memoiy defect has been documented with objective tests. Remote memory defects seem to occur with acute amnesia as caused by electroconvulsive therapy (Squire, 1975) or unusually severe head trauma (Russell and Nathan, 1946) ; or with severe chronic conditions like Korsakoff psychosis Seltzer and Benson, 1974) and craniopharyngioma that involve widespread dysfunction in the diencephalic midline, and that are associated with some cognitive dysfunction in addition to amnesia.
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